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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the 
application. Applicant has submitted a new complete claim set showing any marked up 
claims with insertions indicated by underlining and deletions indicated by strikeouts 
and/or double bracketing. 

Listing of Claims: 

1 - (currently amended) A method to t ransform non self describing configure 
transport .segments of a transport-level protocol I nto se )f - d o scribing segments f or 
transporting an upper layer protocol transfer, where the transport-level protocol is 
layered above a network-level protocol, and where each transport segment comprises a 
standard transport header and a body separate from and following the standard 
transport header, the method comprising the steps of: 

receiving upper laver segm ents which are segments of the upper laver protocol. 
where each upper laver segment incl udes a respective original remote direct memory 
location indicating wh ere to place its oavload directly into remote memory 

determining that at leas t some of the received upper laver segments do not 
integrally fit within transport segments and in resp o nse splitting those upp»r laypr 
segments to create split segments: 

aligning framing headers with the non - self de s crib i ng - t ransport segments by 
putting a framing header in the body of each transport segment that carries a split 
segmentcorresponding data for the upper layer protocol transfer ; and 

putting segment description information In each framing header, the segment 
description information indicating a remote direct memory location for the 
corresponding data of the upper layer protocol tran s fe f -solit segment t hat is being 
carried by the segmen t_where the remote direct memory location is determined based 
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on the original remote direct m em o ry l oc ation of the rorresDondina unner l^r 
Segment from which the split segment was ob tained, and where the remote direct 
memory location in the framing header al lows dlrort nlacement in remote memory . 

2. (currently amended) The method of claim 1 further comprising the step of 
limiting an upper layer protocol data unit size to the smaller of a maximum transport 
segment size and a size that will fit within fche-non self-describing segments. 

3. (cancelled) 

4. (currently amended) The method of claim 1 . wherein the direct memory location 
put in t;he framing header comprises further romprin i ng th* rtnp nf p,,^ j a 
destination buffer id and an_offset within the identified buffe r rh» nn n mi f des€ffe iflg 
s e gments . 

5. (currently amended) The method of claim 1 . wherein the direct memory location 
put in the framing header comprises furth e r comprising the otcp of putt i ng q destination 
buffer Id and a destination memory.addres s in the non self describing s egments . 

6. (currently amended) A computer-readable medium having computer executable 
instructions for performing one or more steps to transform non self descr i b i ng 
configure transport segments of a transport protocol to self describing segments f or 
transporting upper layer protocol (ULP) protocol data units (PDUs), where the transport- 
level protocol is layered above a network-level protocol, and where the transport 
segments each comprise a standard transport header and a separate body following the 
standard transport header, the one or more steps comprising: 
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reviving upper laver PDUs whirh ^ p DUs of the upper , avpr nrntnrniy w ^„ ro 
each upper layer PDU includes a rosnPrtivp original remote direct mPmnry Inr^i™ 
indicating where to place its oavload directly Into remote memory; 

determining that at least some of the received i Jnn e r | aver pdu s do ngt integrally 
fit within transport segments and in response spli t ting those upper laver PDUs to rreatP 
split PPUs; and 

aligning the upper layer protocol with the transport protocol by cnruring that 
BlaoiiSL in t he body of feach-tjajisport segments^ th-»t frmrp^ fQr thz uppcr | aycr 
protoco l i s provided with one or more corr e sponding integra l ULP PDUs split PDUs that 
each has a respective header comprising segment description information indicating a 
remote direct memory location for corresponding data of the UL P. where the rerrra jg 
direct memory location is determined based on th e original remote direct memory 
location of t he corresponding up per laver PDU from which the split PDU was obtained. 
.and where the remote direct mem ory location in the framing header allows direct 
pfacement in remote memory . 



7- (cancelled) 

8. (currently amended) The computer-readable medium of claim 6 having further 
computer executable instructions for performing a step of putting zero-copy 
information in a non self-describing transport segment. 

9. (currently amended) The computer-readable medium of claim 6 , wherein the 
direct memory location of the split PDU comprises h n v i nn fnn-hrr rnmpirrnr nvnr . »tih i n 
I nstructions for performing a step of putt i ng a destination buffer i d and a destination 
memory address in a non se l f do s rrih i ng ^gm^o* 
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1 0. (currently amended) The computer-readable medium of claim 6. wherein the 
direct memory location comprise^ h a vin g further computer executable instruct i ons fo r 
performing a step of putt i ng -a destination buffer id and a data size and offset in the 
identified destination buffer-* - n™ ™if Hnrrrih^j ■jcjmmt . 

1 1 . (currently amended) A method to transform non se l f describing configure 
transport s egments of a transport protocol to self doocriblng segments f or transporting 
upper layer protocol (ULP) protocol data units (PDUs), where the transport-level protocol 
is layered above a network-level protocol, and where the transport s egments each 
comprise a standard transport header and a body separate from and following the 
standard transport header, the method comprising the step of: 

receiving upper laver PDUs which are PPUs of the upper laver Protocol, wh^re 
each upper layer PPU includes a respective original remote direr* memory Inrarinn 
indicating where to its payload b elongs in remote memory; 

determining that at least some of the r eceived upper laver PDUs do not integrally 
fit within transport segments a nd in response splitting those upper laver PDUs to creatg 
split PDUs: and 

ensuring that the body of each transport segment that transports data for the 
upper layer protocol is provided with one or more corresponding integral ULP PDUs that 
each has a header comprising segment description information indicating a remote 
direct memory location for corresponding data of the upper layer protoco l where at 
least some of the integral ULP PDUs a re split PDUs whose remote direct memory 
locations are determined based on the oriainal re mote direct memory Inrations of the 
respective upper laver PDUs from w hich the split PDUs were obtained, and where rhi> 
remote direct memory locations allow direct placement in remote memory . 

12. (cancelled) 
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1 3. (currently amended) The method of claim 1 1 further comprising a step of putting 
zero-copy information in a no n s el f do s crib H ^ trgnsportsegmen t carrying a <nlir P n. . 

14. (currently amended) The method of claim 11 wherein the segment description 
information in the header includes a dominat i on buffer Id and a destination memory 
address. 

15. (currently amended) The method of claim 1 1 wherein the segment description 
information in the header incl udes a data size and an offset in the nnn rtlf describing 
transport seqmpiit. 

1 6. (currently amended) A method of sending data via a network between an upper 
layer sender and an upper layer receiver through a transport that implements a 
transport-level protocol and that sends data in transport segments, where the 
transport-level protocol is layered above a network-level protocol and below the upper 
layer sender and upper layer receiver, and where each segment comprises a standard 
transport header and a body separate from and following the standard transport header 
the method comprising the steps of: 

receiving upper taver seompnts which ar e segments of the upner laver nrntnc ^t, 
Where e^ch upper layer segment includes a respectiv e original rpmot* dirp^ r rtomnry 
location indicating Where to olarp Its pavload di r ectly jpto remote momnrv anri 

determining if transport segments are too small to carry at least soma of t fag 
upper layg r _non se l f describ i ng segments, and when a transport segment is determined 
t0 be a non self describ iR g transport - segmon t ioo small : 

splitting uppgr layer segments into split spgmP n ts and nrnviriinn cplit 
segments with obta i n i nq-framlno headers containin g s egment description information 
indicating a-respective remote direct memory locations for upper layer data framed by a 
Ih£_framing headers; 
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a li gn i ng the framing header w i th the transport segment b^ nsurmg that 
eadLi^framlng header and all of the corresponding uon P r layer data framed thereby 
are integrally put In the feed^bodiesjrf ^same-transport segments; and 

putting the segment description information in the framing header; and 
sending the transport segment to the upper layer receiver. 

1 7. (cancelled) 

1 8. (currently amended) The method of claim 1 u,hr» r nj n Trt1 > ^nta compricc: at len;t 
one upper l ayer protoco l data un i t and - , where t he method further comprises ensuring 
that only an integral number of upper layer protocol data un i ts s egments are put into 
the transport segment, 

19. (cancelled) 

20. (currently amended) A network interface card comprising: 

memory buffers for receiving transport segments of a transport-level protocol 
that is layered above a network-level protocol, where each segment comprises a 
standard transport header and a body separate from and following the standard 
transport header; 

a processing unit in communication with the memory buffers, the processing 
unit comprising a first module for detecting if transport -segments of the transport art 
Mfiperjevel protocol are non se l f describ i nado not fit in trans port segments : and 

a second module for splitting a split segment from an upper level segment 
detected to not fit in a transport s egment, providing the split segment with a header, 
obtaining s e gment descript i on i nformat i on and a nd_putting (he-segment description 
information in a h e ader aligned with a transport segment d e tected to bo a non self 
describing se omentthe header o f_the split segment, where the header is put in the body 
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of the transport segment, where all data corresponding to the header is ensured to be 
encapsulated in the body of the transport segment, a*d-where the segment description 
information indicates a remote direct memory location of that data , and where the 
remote direct memory location is determined from th» , m oer | ev »t ^nment from whirh 
the split segment was ^ P |jt 

21 . (currently amended) The network interface card of claim 20 wherein the 
processing unit aligns the header with the non cclf describ i ng t ransport s egment^ 
header. 

22. (currently amended) The network interface card of claim 20 wherein the 
processing unit limits an upper layer protocol data size to the smaller of a maximum 
transport segment size and a size that will fit within the non se l f descr i b in g - t ransport 
segment. 

23. (cancelled). 

24. (currently amended) A network interface card comprising: 

memory buffers for receiving transport segments of a transport-level protocol 
that is layered above a network-level protocol, where each segment comprises a 
standard transport header and a body separate from and following the standard 
transport header; and 

a processing unit in communication with the memory buffers, the processing 
unit performing the steps of: 

detecting if transport segments of the transport an up per level protocol 
ar e non se l f dcscr l b l ng do not fit in a transport segment: and 

if a transport segment is detected to be a non self-describing segment: 
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soj ittinq a split segment from an unner level *Pnm»nt ^to^ m ^ 
not fit i n a transport seame nfr 

firovidinq the split seampnt with a header anri 
obta i ning se g ment descr i ption information; and 
putting the-segment description information in a-the header of 
the split seqm . ent L , n li gnod with tho transport ocgmwM vhere the header is put in the 
body of the transport segment, where all u^fisrJeyeLdata corresponding to the header 
is ensured to be encapsulated in the body of the transport segment, a*d-where the 
segment description information indicates a remote direct memory location of that data, 
and where the remote direct memo r y lo c a t ion is determined from the unnpr l^ l 
.Segme nt from which the split segment was ^nlir 

25. (currently amended) The network interface card of claim 24 wherein the 
processing unit aligns the header with the n o n rolf describing t raaaaoiLsegment^ 
header. 



26. (cancelled) 

27. (cancelled). 
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